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this optical waveguide 22. 

(57) Abstract: 

COPYRIGHT: (C)2000,JPO 

PROBLEM TO BE SOLVED: To provide a light 
transmitter-receiver system permitting to package 
optical parts and electronic parts therein at a high 
density and a high efficiency in the case the 
optica! parts and the electronic parts are mixed and 
mounted on the same substrate. 

SOLUTION: A pair of surface type light emitting and 
receiving elements 12a, 12b are mounted facedown 
on a multi-layered substrate 10 by using flip chip 
joining method, and through-holes 14a, 14b are 
formed right under, the centers of the surface type 
light emitting and| receiving elements 12a, 12b, 
respectively. Clad parts of a conductive layer with 
plating on the surface are formed on the inner walls 
of the through-holes 14a, 14b, and core parts are 
formed of a polymer resin in the middle parts. On 
the bottom side of the multi-layered substrate 10 an 
optical wave guide 22 is formed, which extends 
straight from right under one through-hole 14a up to 
right under the other through-hole 14b. 45° micro 
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stjiBSH i (DS^^s^^i friB^2 ©nsa»*a* 

[193313] 

6MIB^ 2 COmil^CDXTCC^^Tt^BSi , 

ac^ira»2o»a^*^urtf ^ c <b*«p«i-r** 

CW3R3B4] S«<h, 

mrlBSS<D±® £ TBS £ * JBIT €>Sil7\ t , 

A e 

CW#!5 ] Sft*a 1,2, RO'4CDl^m/PCCiBtS 

MfBSil^OftigK:. lulBliil^rt^ei^-reTt^^S 
«T iSWBI* 5 ^ S tir l » * C i * W» i T ^t^S: so 



friB»isv»2©»ii^c[>*n*n<DrtSK:. ajfBis 

[ IS*^ 7 ] St^gr 5 Btt<D#iSg« > X f - A CCfc l > 
^T^^fl i>Xf-A 0 

[»*3B8 ] IS^3IB4e(D7t^fr>X7 u ACC*5^ 
r s 

fufBfg 1 S^S 2 CMfc«Bffl*Btt*. gJiB36*«BOM 

r. 

CHI*B 1 0 ] ffi^JS 1 7i24 ©c^-rti^tcBMO* 
atSfi^^r'Atctel^T, 

[ 1 1 ] 5 iEMRC5*aSS« 2> X ^ acc 

lulB*©C7)±S^m^a$n D D^*^ 3 0 . 

[0 00 1 ] 
[0002] 

[S£*<Daas] ic ($m®&) tm^Ls 1 (^ca« 

M^^±0. MPU (Micro-Processing Unit ; 

isa^ ^ ^ « t •? h m^c fc t, > r « , ft #ie«©ib 
s^nn^o c©5fciBsK«, isi^srd. ms^a^ 
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[0 0 0 3 ] ccD<fc^tt*^B*£5aMiT*«£*© 
€r^"r«W8WrffiH. 0 1 0 fctS 9 (D*iSSSff A<D 

7fe2»igKSo*4 5* 7^>7p; ^-*7jvr ffiA0-c& 

& G H9«:S3ti*J:9Cc. H 1 — » 4 7 0 
a, 7 0 b, 7 0 c, 7 0 dtfMtCflMS ti/c^HSS 
7 0©±ffiCCtt, 21iOffiM«36«** : F'7 2 a , 7 2 10 
b#&* 7 ij ^ ^ ^ (Flip Chip ) ft^ffll^ 

[0 0 0 4 ]ftfe B5*tt0tttr>#. ^J!S1g7 0(D_h 
BRCTF ffiifeO'CC^ 1 -S4©SffiiBi 7 0a, 70b, 

7 0c, 7 0di«ec«B»Ji*s»jERSti. ^fccne>© 

B»»tt»l^»4CDlBltJB7 0 a, 7 0 b, 7 0 c, 

tLX&m&RWA&tebXi.**. S/c ^ISS7 0 
<D±EK:«, fflSISyfcSifcSH^ 2 a , 7 2 bOflWc, 20 
«iLtf**H»acf«**»«BB, LSI [UK, 

^ * , * + »^ £ , £ ©m^SBfp^ y «; > 7"^ * 

^^S^-fi'^TW >-y (Wire Bonding) g^ffi 
[0 0 0 5] £/e, 0 <D±WU£, ES££36 

fs#*a«-r*»t>^<D=ir8P7 6 <b, CCD:3TaS7 6£ 

aiu. DTW7 6<fcofcja*f^i6ti»f4^e>«c4^ 30 

SSS7 4<7>M4S8RtC«. ^tl-etl4 5* 7^D;7- 

8 0 a, 8 0b*W^ntt^o 

[0 0 0 6 ] Z&Jz^lcmSR&M 1 0&C^£ft&7fci£ 
Sfa^X^Atcte^rtt* Wi«ffll«*$**^ 7 2 

K{ig-r&45* -7-f^P^7-80atcJ;or90' 
^g«3hfc», *S»ttl«7 4<0=ir»7 6{CAS*3 

S§7 4(D3TSP7 6rt^e^L/r^/c7tm-^«. 4 5* 40 
7^D^7-80b(Cj:^t90' t,c±frM2ti?c 
SL C(D4 5* ^ -7- 8 0 bG>JLblCffiHT£ 

mmgdt&ytm*! 2 bos^^AM^n^ 
[0007] cut, mm^yt^ytmT-i 2 a*^a 

WSttTWfcfl^te. 4 5* 7OPi7-80a t ftag 

mmn^^itn^i 2 btcgasstis. ehiwcot, e 

SfMfeS:**^ 7 2 b 3Q» h tiJI* § tl/cTfcff-^ 4> . 4 5 * 
7OP;7-80b, **»B7 4 k M4 5' v 
^O57-80a4/ri/t, ISIB6536«^7 2 a 50 
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[ 0 0 0 8 ] 0 1 0^C4dC^T, #{1-^4 5* -7 

^B7 4<D3Tgi57 6W*G»-r4«i^**eai^^- 

TA*fO/c7t<t^7 , c^ffi7 4(D^T§P7 6i^7r 

[0 00 9 ] ±IE0 9S(^11 0&C^2n£4 5 

* 7^P$7-80a, 80 b<£>ftb9&C, H 1 1 CC 

KS88 2^0JS$n, CO*«SK8 2 £>, • j6M#*S 
ii-T^*^<D^T^8 4 CCD3T8P8 4* i SfflU, 

8 6 £frt>mf&2tiXt<>2>&. C <DitW$$& 8 2 <D — ~f5 

<rmmc mm l k^>— i?<ommt^^*<o¥&m<D 
w.TK.ftM? z>2>mmm7 o±ffi«c*/M j-sh&s s 

[0 0 1 0 ] *t/C. CCD^, «i^-^(DiS^7t 

^-SB a a p8 8<D4 5* ^7-I90iC^t90' tc± 
gM^ti/di *Iffl8 2CDnr§P8 4CcA*t$n, 

t©37»8 4rt4e»-rs.<fc5cc&ot^5. *fc, 

C 03K3l2gK 8 2 CD n TSP 8 4 ^r<£SS L X # /c*^# 
«, *iW8 2<Dffi*(Z>«SBCc|««0-C»BE3tiri» 

^>aS/J^^-^a a a (^^T) (7)4 5" ^ ^-®Ct<£-o 

T9 0' Cc^SWan/ctg, ^cO*±iC{4gT^>ffe7?co 
SM^TK^T^^^^Tt® *c A» S n £ <fc 5 K: ft re > 

[0 0 1 1 ] ^tc. *»«85*eaBt-r4fi£«<W6j3S 

aflSr^Sg-r^o S/t. HI 2<036SS^^f"AO^3l 

[0012101 2fc^2n£<J:Mc\ ^ 1 —^4(Dffi 
^J17 0a., 7 0 b, 7 0 c, 7 0 d 
^JB»R7 0<0±B«c«, BB«»*K«2* i 7y 

CCW. jr-f/<* F*^Ur«ffiffl«*S*JR-?-9 4^9 



[0013] C<DM 1 2tc^5n^>7feiHSMVX^AK: 

^#W9 6ccA*t^n, ^co7t^K9 sp^^e^'r 
£ c fit. CCD7fe^3S9 6^*ei&i>T#/c7fc{i^ 

cut, M^«f 9 2 to h mm s nfc*« # 

tt. 4 5* 700^7-9 8Xtf*»iftB9 6*fM/ 

^»B9 6&0*4 5.* 70057-98*^Lr, 
W&8dt&$&?'9 2fc&M2*iZo CCX, 4 

^€>ci*5njeg^ci«, JLffiH l i ^ffic^rtftBjo/c 

%3t*7 2a, 72b, 92 -^WffigaftJtS**^ 9 4 
(Dmc. WiLtfa^ttRC^S^flBHiS. LS IB 

165 tlX 0 . HCCffifi»***3R-?- 7 2a, 7 2 b B 
^ffla»*S** J l L 9 2 tWBSSSS*^*^ 4i(D 
IH*^WK:«tt-r**i^l»7 4 , 9 swytmm&nt 



CO 0 1 5] mtfia 1 3CC7RSti4<fc^Ki. ^ns& 
7 0 <D±®S^TffiCCS^i2«SB 10 0a, 10 0b* 

Bf& l , c <D±m<Dmmzm$e> 1 o o a ±cc w*. bls 

IHSS1 0 2*7 'J 0 4^UT7 

<; .9 ls 1 urns 1 0'2©ffis© 

7 1; y 7? y 7'A'>7' 1 0 4 #«^J©5fc2»«!S 1 06 

l s i "hiss 102 ^<D«^ n a aom«s^gp<t 

^"ftieStCAOffltfC C<Dtc#>. LSIIhIB 

i o 2m<Dm>i<Dn?-%f>&zmz-tey v * * y'm^ 

W«cSC>'4ffl»5»Ja>ie:«iKB 1 0 6*©*iB«SPtc «fc o 
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[0016] &/c, 13 1 3CC7T:$n^ct^CC, fl^tfL 
S I 0881 0 2*7 U 0 4*?>LT 

iooa±tc7«j7 7^ v ymm-r zm&ic 

£C<h£>6, 0 8 ^HH©*^ ? KSJU 

1 0i^6flWESJh*3B»Sftl51 06©^7?FSl 1 
0*WBiJLraPL&^n««c6tt^^/c o CCDtctb. 

10 6<D{Ifltt, 3lc^«3I^^^^^A(D««tt*«35c 

[0017] S/c, *i'SK7 4 , 9 6©«SKC0fi£3 
ntl^4 5' 7^0^7-808, 80b, 98 

it. ^(DW®^«^a»*^Lrc^/ca6, #z3KKB& 
7 4, 9 6 *««Wfc^inx"-r *a»o#ffi*«fflr 

SC£^r*-T, F7^i';f>^MWt^ 
■JKJSLttWtiKtt6«ct i . C(Dtc&>. f 7' n-te* 
3Wt-||ISo«Ni«:a 0 , n x h cd±J? *f3 < tif s *)BB 

20 [0018] ^/c 45* ^OP^-SOa^ 80 
b, 9 8CDftbDCC ±SBI21 1 CC7^£n&J:^c, 
* 2#&88 8 2 CD^ffiCCgSJg 0 r Wb 5 ^ 8 8 *Jfcj£ 

5-^ a D D 8 8*cSM^^7^^-7 2 a, 7 2 b, 9 2 
(DitT^iE'St^:{4g^^*tf o X iJSLfttfhBJtt 6 

[0019] fct*s«it ±fBraa^*ffli^r^3 

-545* ^^^n 5 ^-©«BB7 r u-fe^*IBS<bU, a 
h^fc*afiS^4C£^tlB&562fS« 5>7f A* 
^T€>C<b*@W<h-r^o 
[0 0 2 0 ] 

1 •WCc»**^fi^Xr'AK:J:*Q*^3n6, BP ft. if 

ccsi«^n/c->rt<D^7feS:3^T-<h*wo. cne>-*f 

[0 0 2 1 ] CCD J: ^cfM^l 1 ic«4*3l«fi^77- 
50 <DTW&h^mmj:±*0>^ffi*&f&TZZt&^m 
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[0 02 2 ] «fc, »3|SI2tC«5*aS«^^A 
St64,.C(DS*©±B4T®4£MiIT&SiI^ 

4, js«©±H«:7*-/^y'5'>ja*s*i, ma^K 
©ffigR****^ 4 * w o . an ©wssfts***- 

[0 02 3 ] C(D£ McM^^^&^itSfs^XT- 
*T-i©IBCWta»«*, S&<D_bffi4TB4£:RIir 

n a D ^^p a D©SSS©II^PlSO^i^ ^ccm l cd 

TSRifcrC*^* C 4&C «fc 0 , ® D a nS^M^ 
[0 02 4] */c, l»3»B3«:«4*aS««^'f^ 

aji^(DS±^{4M"r 2 ©is^^*fT 4 , s 

ffiOTSCCff^^n, mi <DSffl^<DKT*>6SII2(DB 
ii7>I(OKT^M**SliS!S4. C (Djfe««H©M4SiBPtc 
n/tfg 1 S^2 (D7feS§®ffl^S4^W 
U » 1 CDffiS^feS^^ 4 fg 2 ©fflSafKtS**?- 
4B©3^^*m ©JKEft. * 1 (D*K«Bft#®. 

ytmms. 312 acx»2©jta^«:^ 
urtf^c4*i#®4-r5o 

[0 0 2 5 ] C ©cfc 5 CCfS^lg 3 CC&ZjttM&misXf- 

acc*jc*t«, s^cD±fficc^^n/c— *tcom i cos 
%L&yt&ytm* tm 2 ©hs?*****^ 4 cdp^^ 

§fl£ 4 *«(D±ffi4Tffl4*»ffl*5»lRcm2<D 
m 1 (DM^«T*>6*2 ©JtjKftOJCFK: 



8S<DM3SSPtc^n-eti0fiRSn/cm l &£>'fg2cD7£&§JB 

^SM^iS2 ©®M^7feS*^ J F-4CDP H 1<D7felg 

10 5^^T-4m2©BSf6^7fe* : F-4©ra©7t^fi 
^tf ^^©&M5§4bT. a®CD±®4T®4^S3lT 

[0 02 6] £/c, W3R3S4CC«*#j^m^*^A 

a«4, c<Da^cD±a4Tffi4^«a-r^S3i^: 

[0 02 7] C©J:^Cc|»#^4«:«a*3IS(i^^ 

Aocte^-as. ss©±®4TS4cc-en-e r n^?n 

§ft£, »«<Z)±ffi4Tffi4^Mil-r^»3l7 : v:. CCDS 
cD±®cc^aSp a n^ffiS^fg$g$ n^ii^-c* <r> x i> . 

mem* <Dni L M&&'M&&t<ci&mz tizm^xfr ^ x 
*>m<D&imffitLx. mfooitmtTWtzmm-f&m 

[0 0 2 8 ] S/c, «*^5(C(^S362ISfs^^^A 

gcDJSW^^Ccfcor^SM^^. Xttc<DR»JBtcj:5 
50 ±JR«^tt«3iiS*ir(a»StiSfc««>, c©»ilA«» 



(6) 



2000-81524 



[0029] */c. m^ms^^ytm^miy^^ 

[0 0 3 0 ] Sfc, l*3j8I7teffi43fci^fiV*^A 

t^cj;^ ^ix^2(DffM7 : v:^eieur#/c^ff 
4 0 u^<>, c<Dtz, y&maomm»Ki&i&2titc 
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10 



0, ««W6cWWrflnXT*^*^TSCi*spI«BK: 

[0 03 2] S/c, «*^9CCiSS*aBfm^X^A 
HMBtt^R*. ^z»&!8cD^gC^Jjniur^Sn/c4 

fil#Et > fc: jfi^-T £ <b #2g&B 4 #fBBS& a 7 - 

m&K^^xft^tfticmmztizcttctez. u^t. 



20 



30 



40 
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50 



[0 03 3 ] J/c, 8*3KS1 0CCflfe£^Sm^*^A 
ti, ±8Bs*3jcS 1 71M4<OC^m^K:«**iS$fi^x 

WF-SKL «iLtf*«JBtta^«*«»*BHB, LSIH 

zm&? zMm^xtem 1 stfsr 2 cdbji^s^t 

[0 0 3 4 1 ^/c, fSsjSSl 1«C«*J636««^X^A 
±iB8**S5CC«436iS«©^^f-AtC*5tir, S 

SMt"4SS^X«^ia^2C0Sil7 f v:^v jfcgfc&fffl 
[0 0 3 5 ] 

<m 1 (ommm) m 1 1 <d»*»mbc« 

&ytm%mtsz?~&*m?wmsiffiEiXihK) , 02 

( a ) . ( b ) (i-en-ens 1 ©3fe36S«^xf- ACCte 

3^ 1 <D*assftv^7 u A«:fcW4*»igBsaa f 4 5 

KlTRSttScfcStt:. 9 1 -$4©»»1 1 0 a. 10 

b . 10c, i o d &mic&m 5 n/c^ns 1 o <o± 

!H6C«. -*f(D®M^S^^ 12a. 1 2 b 

^TfcSTfcffi^Tft * cc u xn& 3 ntc^. 

[0 0 3 6 ]&fe BlTftttbttt^ ^lltl 0CD± 
ffiCC^, BSa^itS**^ 12a. 12 bOffeCc, 
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urates, s«co«^aBn o a*«awccsjtt-r4iejtt»^ 

[0 0 3 7 ]^/c — S*©ffiSM8*S*«T- 12a, 1 

2 b ©Rjtajfefflo^cgfcTcctt, &mm& 1 o cd±b 

iTffii^SjlT€>2ocDS3l7 ; v:i 4 a, 14b#*ft 
etiM$ntt^ fl -e-Lr, 12 (a) t (b) CC* 10 

coo38] a/c, ^nasi o<D_ta&c«, sa©i 

^D a n ^mmWCC^-r^>@e^J12 0 a^KiiTt 1 4 a 

fc, ^HSffi 1 0 (DTffitC 4>, 1 4 a ©^ ^ * F 

Ril^l 4 artH<D*7? FSP1 6fc, CftKJ&g! 
T&ieSJf 2 0 a, 2 0b£#CC, ^HSS 1 0 tctett 

1&fi<Dmm7\l 4bfe, SM^l 4 a<D*§^£3:< 

[0 0 3 9 ] ^iiSl OCDTWU*. — ^CDS 

1 4 a CDKT^ 6fft*<t>aa?t 1 4 b <D JTFtC * ~C 
ttj»WCcHiyi*»«B2 2aWBjaS3*rClr>&. CO* 
2§^S82 2t3:, H3tc^3n5<fc5«c. -"fSaHW 30 
44i^©3T8B2 4 <b % C<D=iT8|S2 4*^81^ 
SB 2 4<fc0 fefflW^OfiC^S^^ttS^^ v FSB2 6 

[0040] ttc. c<wt»aa»2 2 otamscct^ & 

*4 5' v^D57-28a, 2 8 b#*ft^ttJI5flc 
StlTt^, f bt, cn6CD45* v^a>7-2 
8a. 28b(t &mWfc 1 0 ©Tffi±tC-e<OWrffiJg<* 
*«fi**&l/tC»4. CUT, B3 4KD^Hrc«3*i 

4 5* ^ 5-2 8 atCj:0tBftCC^JgS*5nT 40 

*»S8S2 2CCA**U 36*«B52 2©3r»2 4ft* 
e»-r*<t5«:ttor^4. RMtc. 7frgi£&§2 2©^ 

TSB2 4*e»Ur*fe««#»4 5* vOD;7- 
2 8 a^J:-oritftCC^Jg^$n, 1 4 a CtA*t 

[0041] a*, cct, *ioee«cc«4*2ss« 

ily\14a. 14b«. &mWfo 1 0 CCfctt S^HIE^ 

«a*jB«c-r & /c5><dsmx ;b - * - )i>& ma~r s v o so 
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■fexifel— oo7'a-fexcc*5i^rHPf 4, tot. 3^ A 
Mfltt«&TEU2 0a l 2 0bl?*MtS^a 
•feXil^I— ©^n-feXCC*jCir»ffl?t 1 4 a<£>F*3iiCCzg 

FSP1 BfcJ:oT«toftTC>SJt»U 4 a, 14brt 
(c^»Jv-«M^»l, ECcWtStfr. 3TSP1 8. 

[0 04 2 ] ifc. *SM2 2lt ^llfil 0©T 

2 (DSffi® * y -f » i'CC J: 0 AttttfiCftJIKftl 

ITS. »fW9ec», «WM9 0* v^ccfti 

it, *a»aas2 2©?sssfficc-5-ti-eti4 5* 

^7-28a, 2 8 biT&JSW*. 

[0 04 3] Wc. $H3Sfi?B«8K:«436SI5M^x^ a 

<Dttf^*iBwr*. winnmRjt***^ i 2-b©» 
{4g-r-5Sii/A:i 4 b^nrasccAMsn^o c©*a 

7\ 1 4 bCDnrSP{CAS*3ti/c*ffiW, CO^TSPi 
FW<b©SffiCC*jli-C^JSS*«:«IIOill/tt^e>e 

[0 04 4] C(D»317\1 4b©37SW*a8Ut* 
45* v^P^-ESbCC^TQO 

• oc^s^^n, *ai«aB2 2©=ir»2 4ecA«s*i 

So C<D3tmm&2 2CD=3rSP2 4tCAS*$n/c^cft-^ 
C<OnT8B2 4 <b^7 y F8I5 2 6 i<D"S*ffitC*5l^r 
*H***«IOaLrtt3W6e»T4. C<Wfcz»&!&2 2CD 
3792 4«*fi80rtte*(t#«. 4 5* v^^n 
^7-28atCctot 9 0 6 ic:^JS*t$n. Sii^l 4 
a^nrasi 8«:X*f?nSo C(DS5KA:i 4 a(D=ir 
flU 8icA»^n/c^:fi^(i. C^^raSl 8i^7? 

F»l 6 <tcDlfffiCC43l^r^S*f*«0ilLa^6{El8 
TSc C<DSil7\l 4 aO^raSl 8rt^eJSUr^^c 
^fl#«, II/v:i 4 a©X±CCttB"r*ffiSa#636«* 
3R^-1 2 aOO§7feEtcAI4^tiSo 

[0 04 5] CCDit^omilTv: 14a. 14 bF^tCfeC^ 

tf**«a2 2 03TSU2 4rt^iSJeLr#/c7fe{t^ 

4 5* •7OD^7-28a(C < fc-?t90' (C±jS 
I4$nrmil7\l 4 aCDnr^l 8 6CAftf3ti4^, HI 
4CC^3n*cfc9«:. MM2 2(D^T^2 A(D^m 

^50 am* 5 o umom^ifCit, &ms& 10 <Dm& 

#0 . 8mmt*l 45° v-/ ?a ^ 5- 2 8 aCC<£ 

Si, 2 a<DS*ffiCciiJ»-r**T 

«C3fe®^©)5S**«ft2 0 0 Mm* 2 0 0 umOlE^t) <b 

[004 6 ]^^t, ffil^l 4a©nTSBl 83^cn 
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[0 04 7 ] CKTXfc^CCLT, ffiM^^Tfe^l 2 b 
*P6mW3*i/c3£ff-^ Sil7\14b, 4 5* 
u^7-28b, t£SM2 2, 45- vW^P^- 
2 8a, ^D^MTa: 1 4 a ^Ot, B^^TfeSIT 
1 2 aK£i££:h&o l5j*£0CLT, ffi^TtS^^T- 1 
2afrh&M$txtcytm^<b. »ii7\14a, 45* 7 
OD^7-28a, *^W2 2, 4 5* W£?P^ 
7-2 8b. SCMI^14b^lt 4 mmtft&lt 
5K-?-l 2 bC££i£2n& 0 

[0 04 8] ^fc, i3ROE4^l^, Mtm^it 
m$i$&2 2CD^TSi52 4rt£{arr£t£^«M^i 4 

<DW a ?m ©ffifflftT* A*t 0 /cTfefi^^^K 2 2 CD ^ 
T35 2 4 <fc*7 v KS5 2 6 <tCD^ffiK:te^T£J£i4£ifi 
D^L&#6£t&L>T:te0, Wii/U 4aCDn73f51 8 

[0 04 9 ] tLBDJ: ^ CC^IJfe^^C^^^Sff ^ 

ffi^^*s*^T- 12a, 12b mvytm&m c n 

6->Pt(DSMI^7feS7fe^ 12a, 12b (D^^Tlcffi 
O^iBTCC^n^npgp 5^^2-00*117^1 4 a, 
14b, — ^SilTv 1 4laC0*T^6ffe^C0*jl7\ 1 
4 b ©XTK £ ril:^WCc!pC>'^7fe^^§ 2 2 , SKC 

Oa^7-28a, 2 8ib*P6ft*^»*/rOTtf 

»*jasr Ssfiw^ft < ttj&fc*, i o <d±® 

tcfeivc , HftOBS^BteSifcJRT- 12a, 1 2 b «C £ 
SI BR. -f>#**. ffitatt^m^SB 
< ffiWa±^**«KfioJW»«:JWFr £ c i #*JIB 
[0 0 5 0 ] * fc, 14a, 14b (DftgOCte, 

#<DH3SM6*#**- 12a, 12b PJ(D363SS(I»C 
n^cDSilTxl 4 a , 1 4 b ft* $4 l> 2 V lCil«T4 
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(D#£c6"T, SiiT^l 4 a, 1 4 b(D|*3g(D^ v KSC 

tei^n^/c^, Ctif)(DfI^14a, 14bt*— 
*t(Dffi3Slfe3fc§:«SR^- 12a, 12b r^CC^ff 3 *i & 

[0 05 1 ] OM, SI^Ha, 14b|*3!gCD^ 

n^ffijSS2 0a, 2 o b^tx^txm^h. &m 

io Sfil 0«:*jWS^HiS»«jS(D— »44W4Ci 
CC<fcQ, cn60*i!7\l 4 a, 1 4 b#, 5fcfs-*t*£ 
2STS*fiB»6P<?:br««6r4©^j:6"r. S^O^T- 

.&ftmg:fgt/z?&±ft£ IsX&fflk&mKillrZCt 
[0 0 5 2 ] £/c, 363KSR2 2 <DW^CC**i-*e*i4 

iCis^T**. Lrt*fc, cn6©45 e vOP^7 
-2 8 a, 2 8 btt, fie*(D J: ^ CCSSO±ffi±CC-€-CO 

WAtf5fe4SJ^K^ftK9 0* V¥»«cJDIS ft* y-fT 
, [0 05 3 ] (»2<DHSW&«> H5«*»W0>*2<D 

30 ! m^B^%^^^iEiy^^^T^«immx^ 

W4B2 (a) , (b) , 03, ROl4 iiS^W^: 

(Dmmiazm-vn^zttLxmMzmm** z> 0 

1 [0 05 4 ] ±EW 1 <DHJBB«CCtel»r», ^ISS 
40 1 0 (D±ffi*c"j|*63 n/c— WOffiSSRjtJBtaS-T 1 1 2 
a . 12b ^2 KDMM'K 14a, 14b S^^USS 

i o<DTm<Dftmm&2 zm&ftLxyezfticmmzti 

^4CD««IB 10a, 10b, 10c, lOd «S|R(C 

50 3 0^7 'J ■^ , f';7i^ffl^t7x^^>i 
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ii^ng^nrc^o fur, cne>ss!«*s*» 
^3oac«ina»8*«*«*3 2tt, — s*o«*ft36 

[0 0 5 5 ] &te, £B«t5 1 0(D±®C, ffiSS#8*S 

lsi BBS. -y>#££, *+^fi*\ ajaa^©*^ 
gna*gijssnrt*sci. £/c^Jtst£i ood±br 

[0 0 5 6 ] *fc, ffiSIB*a**^3 0 (D^TfeS^ffi 
4«3Bn:3 4#s»J5S3*l'C^S. *LT*\ ±IB0 2 

(a) , (b) tcfjkztizm&tm&ic. t<Dmmn3 
*JiE««*D-»*tturc»*. 

[0 0 5 7 ] S/c, ^flfil OcDTWUi. S31y\3 
4 © JETrfP 3 2 ©JBffiK: £ -Cfiifgl 

WCCSUfS*a»«SS3 6 JWI5JS StrC^S. C(D*2»« 
8S3 6te, ±EH3CCSsStl**i^<!:"HI«CC, *ff^^r 
aH|-f4*^3T8P<b, C©3 TSP^rSH L * =*73$ 

[0 0 5 8 ] ±1t. C<D^tmmm3 6<Dmm7Z3 4M(D 
iSSMU*, 4 5' 7^^o>7-38^M3nw 
£«, fit. CCD45' 7^0=7-38lt 
«1 OOTH±Cc*(DKffiJI5tt*s#»Sr«:Orc»*. C 
UT. «At»ii^3 4*fiK«l/r*fc*fll*t3:4 5 

B3 60CA»U CCD*aE«W3 6CDnTSPrt*e*8-r 
Si^KttotW. 3BWW3 603T** 

ilft«:^s«*s.nrjM^:3 4ccA**i/. co;Bii7\3 

4F*i*ejR-r*<fe , 5CCttr>r^4. 
[0 05 9 ] ftte. CCt. *HJfiJB3»CC«S*iSSfg 

4 », ifijfi 1 ©|ltfc«»fcfeW 4 2 0(Dli7v'l 4 

tt*JBlr»T#«T*. *fc. *«^3 6R^<D-$Si 
c£>4 5* 7^^p> 7 -38it ±IB» 1 O^JfiJKSS^ 
*tt&^OT2 2Ktf*0lftt<D4 5' v-f^DS^ 
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-2 8 a, 2 8 b<DJBflWffi«COCi-ClttWO-/c»^<hRI 

[0 06 0] &fC, *IWmi^*25fl^XrA 
<0»f¥*«98r*. W*t3m»ft5B6«-f3 0©»* 

KT £Kii7\3 4<D3TawcAitSft*. C<D;Bil7\3 
4©=iT8BtCAWStirc3tefi#«. C<7)^ 7SR ^7 v ■ 

10 «. 4 5* 7>f^o^7-38(Cj:0 9 0° tc^JRWS 

nr, 7fe2i^PS3 6 0^ra5^Af*$n^>o c<D#z»ifi 

583 6C53T8l5CCAI*Stifc5lc(i^», 3fe*«S83 6 <E> 

tt3fj«6eiR-r&. CCD36"«Sa8S3 6(D3'T.S|5rt«:GJ»L/ 
T*yW£«#tt, ttB^3^3«^3 2©«*«HCC 
AJW^ft&o 

[0 0 6 1 ] C<DJ:^CCLr, I*gl*§3fe^30^ 
6tt , »3hfc3fe«#tt/Jta^3 4, 45* 7^P^ 
7-38, acK3l»iKI»3 6-fe^Ur. ^ffiMfl^Tfc 

20 3*>f-3 2k:0£<*ft&o IsHIKOT, ffim%t§zyt$$£M 

+3 2frt>m$i$titcytmms. *fis*»3 6, 4 5* 

7^0^7-38, RO'Sa^3 4^Ur, fflMffc 

[0 0 6 2 ] tt±(D<fc 5 CC**J6Jf^CC^4^iHSftV 

n*^^n/c->^(0®^7feS7t^3 0;<fc«ffiSS*# 
556*^3 2 i(DIBCD*a«fi«, *BSS*#S#*^P3 
0CO^^7feffi^^^ieT^|gD$n/cajl7t3 4. C 
cDS31/\3 4<DnTFfrt>ffiWM&%&ltm*3 2<DffiM 
30 CC*riff^W^S^4*»SSS3 6, a^c©36«»l8 
3 6<DMMK3 4m<DW»tCJ&!&2tift4S' W^P 
$7-3 8^6ttSejSIK*S:^br?f*>tl*. CCOCi 
ttJ:0. ^llfil 0©±iS^*iBtt«IJ*JKi?E*r4^* 

iagytm* 3 0U £<DycS!>$><Dmc \ fflx. ««*IB»S 
^S5fe»*HlllS, LSI HIS, ^>#**, *-f^^> 

40 [00 6 3 ] J/c, ±£dgg 1 ©H*fSJB»8©ti^il§I« 

cc, sii/v:3 4<Drtatc«, ^Bic^^^ffiii^ft 

aJtcjgH*^HSftfc***W«:«\ CT^.«^cM-^CC*fL 
rana^c - a*!g3^teg> j g ft r 

^30 <h«SM^*fT3 2 iOIB«caS««3ftS 

11^3 4rt|gcD^7 ^ KSB«. ^H*K1 0 
50 tC is 4 ^ »E»» JSO— SP* 4W4Ct«c<fc0. 



(10) 



2000-81524 
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[0 0641 S/C 76iSK3 6 04BBBCC4 5' 
C<E>45° 7^0^7-38^ ^ISfil 0(DT1 

±cc*©Kffijg«3&i-ejg«raL/rc^yt*. item© 

[0 06 5] (»3tDHJ6J^S8) IB 6 fctWMB©* 3 <D 

te»4H2 UK (b) <bK#WCcgMir**/c^ 
H^tt^BSrSo ±iB»-l-CD||*fi»JB<DH-l"CC7S- 

r (d«bes* i pi— (ds* *c « m— CD 

[0 06 6] ±IB» 1 OWH51B«C*JC^tt, ?1SS 
a\ 12b^2o0fI^14a, UbS^lSfi 

Sn-Zxfc^tc, ^r-»4|©S(6*»l 0a. 10b, 1 

o c % i o d ^jbccsji ^nfc^iifi i o co±® cc 



a^^ sr^^^K^i**: 



10 



20 



30 



[0 06 7] ttfc, &mWfc 1 0 <D±BBfc. ®M^t£§: 
jfc*¥-4 0 a Office , Wl^tf^^lSttS^S^iPilil 
LSIE1B, -f>£'^>, % ffifiitti"© 

[0 06 8] * fc, BBSIfe****^ 0 a 



l 

40 



18 



50 



rsn^4 2«snti^ 0 */c c(osii7\4 

^CD^^7fe®^r»il7 : v:4 2CC^^n^o £ 
fc, ±IS0 2 (a) . (b) ec^Sniti^iEiatC, 
COMMA 4 2(D|^ttC«, StMK^ 

[0 0 6 9] c cr, *sat»««n*^*a»« 

4 2 tt % ±IBSS 1 <D*SfeJKS8tCfcW4 2 o<DS31?v 1 4 
[0 0 7 0 ] ^ck," 

OttfPSrSi^-r^. W^«ffi^3tS*^T4 0 aCD^ 

Ct{B"^*1ia5^-4--2-©-=JT»«:A**3n*. COKi&n: 
4 2(D3TgP^A»5n/c^cfl^«, CCD37aS<i:^7 

C(DM3l^4 2<DriT^rt^eigLr^/c^ff# 
ffi§S^*S** J F4 0 bOS*ffiCcA*f3ti4. C 
<D«fc5K:UT, ffiS[«5l£«3HR : f L 4 0 a^6UlS*3tiyt 

3t«#tt. liW2^ir, ffi3aa*s** J ?-4 0 
btceassft*. EHaUcor, ■S!«6St*« J f-4 0 b 

4 0 aCC£5*£*i& 0 
, [0 07 1] «±cDcfc ^CC*H3SSJg««C«4*SISfi^ 

ft/c— #©ffiM#S#3:^F4 0a, 4 0b KKDSfcai* 
flte. ffiS!«*S*a j ?-4 0 a©»6S*I©WIT 
r^otloffliS*S^4 0 b<E>«3fc«*ffi©* 
^filbCC g8 □ $ ft/cS jlTM 4 2*6 ft &£i*&&£:*> L "C 
tf^>n6o c^cittJ:^ 1 0 <E>±ffit«fcK 

ffiCCtel^T, ffiffl»*«** J F-4 0 a^i(D7fegI5 n D n <Dfte 
OC, LS IBB. ^ 

[0 07 2] Him 1 0*SS^<D*^<hP«l 

raw* # y v -#jn* huz>^ tsp^jss 

KOa, 4 0 blHtCii$fiSn.4*{a-^(DS»*«/h 
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m<D— «B4«cOTl»£C<fc«:J:tK C©M7a:4 2#* 

[0 0 7 3 ] &*>\ ±K» 1 ^ff 3®XfflgMfc**<r> 
r, flAUa, 14b. 3 4, 4 2lt *<DWStC. 
*ffiCcy y*«a**fcStite»#Jl*6«C*^^'» FSB 

«# U v - ftJJIt/P 6' ft S n T »iWI5flS S *VC I > £ # ; 

4b, 34. 42 ft It ^^^^^^^Jj^^S^ 
[0 0 7 4] ^ , 
HM^t-So i7 (a), (b) , (c) ttftif 

mm: mmmmm. RunrnTwrnxfov. mstmi 
(Ditm^m i>> x f - a cc w £ jtfiBJwaB&af «*saw £ 

**, ±ia» i <Dmmnm<Dm i <wfca£s<r>*f- a©* 

<h H— ® SJRCC «H— <Dflr#* fit Is X IfrW 
[0 0 7 5 ] *HJ*ffiec«436ai«fiS/^f-Att. JJB 

■C*9* S#WtC«, LS imcDlG'HzfiKDK*^ 
^drjWl#«*«»«#«:<fc01f 5— 2. 5GHzH 
±<D#1ifecift»ft t*^ * il/fi#ti361i#K:«fe Off^MP 

[0 0 7 6 1 17 (a), (b) KItR 3 *l 4 <fc 5 (C k fg 
l^»4<D*Bift»l 0 a* 10 b, 10 c, 1 0 d£*JH 

j6*36«^i 2a^j««:Easn*iftcc, ccomm 

S*^i2a, i 2 b«-en-en»*«con*So * 
a, 1 2 b B*^ 7 'J 7 7 ^tt*fflt*r 7 * ^ 

[0 0 7 7 1 S/C, 0<D±aS5C«, Ch6l 

KfflOffiSS*****^ 12a, 12b CDffi^ 4> ; 01* 
tf*jO8»RC/S**ttt0»5 0 , L S I SKIS 2 , L 



l) ^20 00-8.1 52 4 

20 

®mi3^gB 5 6a a* j&ss n, c onmie^ 5 6 a _h 
tcWil«L S I 088 5 2#*©EffiOC^jffi3ftfc7 "J * 
7'f 7 7^07*5 8^lt7 g v^y^Stlt 

[0078] &jhmei o©Tffi«c*>, m^ieis 

SP5 6 b^M^tl^o H7n«U6:t^. ^ 

■i«10©*l-*4(DWIil0a, 10 b, 10 
c. 1 OdlB«cfeBIIUi3WRl«3*i"C*0, Cft60i2 
10 MBtt&tc £>mMM 1 0 <0±ffiSCTFffi<D*«iB*SB 5 
6a. 56blJS1^4©«8110a, 10b, 1 

oc, i o dcc»j0tstifctrr*--^*^Lr»«fc3 

[ 0.0 7 9 IMfcfflOffiffift^S**^ 1 2 a <Z> 

<b*«i^*i8»©*ii7u 4 a^-en-en^^n, 
£tcm&m<Dmm&yt$3t& : ¥- 1 2 bo^s^sco* 

^Ut, ±1202 (a) , (b) &C^2ft£ii^ 
20 <b[5jliCC, ctihOMMK 1 4 a. 1 4 b ©rtgCCti. 

a. 1 4 bCDftmot^v K8B«\ ^iiSl o Gcbw- 
[0 0 8 0 ] £/c, 07 (b) , (c) tCTSSft&J:^ 
CC % ^BS«1 OOTI^Clt — ^CDTO1SifecDMil7\ 

1 4 a©ltT^6fft*^<P««0»ji^ 1 4 b <Z>»T 

30 «c $ rj£«Wccsof 2 2 ^ifeif o r 
M$nti^ 8 -eur, cn6M»7fe^B2 2 

iB»8f5 6 bitcj&JiRSiar^S® 1 1§^7 ^ KSB2 
6ai. tcomimm?'?? KgP2 6 a±CClg^J«:^ 

tf Lr^jS3tiri^3TSP2 4i, cn6o^rsp2 

4^tC^S2i@^7^ KSP2 6 b i^6«RES 
[0 08 1 ] &tc, 07(b) tc^$n^>J:^Cc, 
40 (i, 4 5* "70P^7-28a t 28b«nW 

SEsnrc^i. ^br, cn*E>(D45* voa^- 

2 8a. 28blfc 1 0 ©TH±tC-e<Z>»rM0 
^^^Ltl^. S/c, 07 (b) . (c) 
^n^cfc^^c, ^liil OcDTEtCte. 7fe^&S822 

6C. vlf— KS^CCBGA (Ball Grid Array ) ^ 

m-rz>tc#><D¥m#-~>i'6 o^v h y ^^w^ies^n 

[0 0 8 2 ] ti±©<fc 9CC*HiSWCCcfc4l«. ^HSS 

so i oo±fficctB»urw««ciB«sn/ca«fflo*t*tc 
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-TEE****** 12a, 12b MMR 1 4 
a, 14 b&V&m&fal 0<DTW<Ditmjc&$&2 2m £ 

o©±H«cjiaEttaiJ4»jar*£*3Wtt< 
fi i o co±Homaie^ 5 6 a ±tcw* « l s i uss 
52*7 v •^•f^/o^s 8*/rU7 y 

£ *> tcmWKoy 0 v 7* v y''<>y 1 0 4 rt*«R5Ua># 

SS106 «<D%SK3|S<!: LSI0K1O2 ^<DHT-SPn D n 

s 1 03§ 52, l c r as n D n 5 4 ft t'O^SBfo^iea© 
SSB»***»K (^Ja±Ccj«BlSCcB.oS**j:<*i6 

[0 0 8 3 ] tt-TBS!»* 
^tm^ 12a, 12b ^CDcfc ^ ftit*5tt*SKSt<E>{f 
lI^Ha, 1 4bSO^lSS 1 OCDTffi 

cD*iM2 2^ra-r^iesoc ( t-9tm\ ft-^ 

->?mt*ffin?Z>t± &C ft 6 /J^SS4 1 b fc« 

[0 0 8 4] £/c, ±ieH l 3 CCthS ti^fi£*©»^<D 
<t^tcWl^«L S I 0581 0 2*7'; 7 7^7^0 7' 
1 0 4 Sr/h 0T««iBttg|5 100aJh«C7'J? v V 

mmtzmcmmmszi o o a*ffi*— wkw3i*s 

fc&Kyfca»ifi8& 1 0 6 <D? 5 v KSB 1 10 *WBiJT*i& 

s^tt < ft o , *ai«B2 2 o cdtscc e 

[0 0 8 5 ] 

5#atSfi^x^Accj:ftk ;*<D<fc5&3&«£Srr* 
ft£ 0 bp*>. -m<D^it^imi-m(D%mmcx^m 

h C t ft < , ^ a a a SC>'m^a5D a pCO^^*fi£3SW 
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[0 0.8 6] gfc, i»*^2«:»4*i3SS(i^7 u ^cc 
com 1 ©ffiSSfeifeS**^ <b % 2 ©11^*5*1^ <t 

jsdET4^fi3^ft < ft &/t#>> ±iait*3a i cc«&3iass 

io <=fcn«, a«©±®^n^^ti^c-*tcD^icDuf^* 
jr^f- i^2 m^^tmi L t comcD^tm^m 

Ch6*ia^*2©^**«3W^©JlTCCffl[ 
§!T £1$ 1 RC/fH 2 <D®il7\, IS 1 (Dfa^<DKT^ 6 
SB 2 (DSM^<DXT^M^SScDTffitcff^3nfc7fe2» 

ffl 1 R^2©^5§®ft*e*/hL,rtf ; 5 C iCC J: 0 , 
20 [0 08 8 ] g/c, H*314«:«53e:SS«^^^ACC 

iced: o ; »«<D±ffltc^i3»S5*ji5flt-r Z'jmifitz < 

teZtctb. ±§Bif*^lCC^3t^Sfi^^rACDiS^ 
30 1 [0 0 8 9 ] ^/c, »*^5 6C«456i*S«->^AK: 

40 [0 09 0 ] */c. BI«3l6«c«S*a»«^^f-A«: 
J:titf. ±E»*^3tc»4*a6«fi^'f-ACC*sc* 

r, ® ia^2CDSii7\^n-encDrtigtc, sia 
fissnrc^cicccto, ±iBis^5cc^^>7fe^fi 

[0 09 1 ]J/c B»*«7«:«i*iS«*^^f Ate 
<fc4itf % iiBii^Stc^^TfeiHSft^f-A^^t^ 
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«l/-C*ft:*fll*«ft«:*S«3ft"C* 1 Xttfll2© 
cop*HB«:»jaE3tite4 5' vOd^-H mm<D 
[0 0 9 3 ] £/c, «3j9B9tCfife**aSSmv^^A(C 

at u r * /cTfeft mzmmc^m ztixytmmmcxm 

[0 09 4] £/c, m^mi 0CC^€)7tSSfi'>^T-A 

fr>*f*ACc:fo(,>T. s^o±®w:^gPp a n^^^n 
8HL «iLtf»36IBttSCX«*«»tt@K, LSI 038, 

l> <fc 5 CC— JtO^SiBR^IHO^iBJB*^ 5 C i # pJ 
Wfo**W £ C <h ft < . ft^Fn&VmTU&oimgiZU 

[0 09 5] £/e, 1 1 CC«4*«Sfll^^^A 

rznm'rtx.izm i ac^2o>jia^3W^ftiB©*K 



.3) «f» 2000-8. 1 524 
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x<Dmtzm<trzc£tfi~ci*i>. fif^r. «a^a 
[0 1] ##«B©S& 1 ©HJB3KJ8CC«4*aiSft^^^ 

[S2] ai©5taisfi^xf"Acc*5W4jta?>:*?s-r 

io S£A¥i@Mfc^Wt^l» e 

[03] Hlo^Sffi^^^ACctet^SJfeallftB&Cf 
4 5* v^^p = 7-^«AiT*^c 
[04] Hl©3^Sfa^^^A©ttff*8ttWrS/c* 

[05] 2 <DM*««Cff f" 

a ihiswe m x & 6 B 

[0 6] **wo»3 0«a*»««:«**a««^f' 
a£^twsks0t£>£ o 

[07 ] i ©ii*6»«i«:»itr*iat«K:fli 

20 456iSSfS^^^A*^"r«BS±ffiH, W5SKM0. R 
OWTBBHTC**. 

[08] H7©^*«^^^A«:fc»**iaii«R^ 

0-C^-So 

[09] ^^cD^sftv'^^A^— m^^rwmm 

[010] H9©3fc3SS(t^^'f-Atc*5WS*2»iftlSS 
0'4 5* W ^-£^*rfifc*:0"C£>& o 
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Abstract 



It is the object of the present invention to provide the optical transmitting/receiving method in which 
optical parts and electronic parts are mixed in the mounting structure on the same substrate to enable 
mounting such optical parts and electronic parts in the higher density and efficiency. A couple of plane 
type optical emitting/receiving elements (12a, 12b) are face-down mounted by the flip chip joining 
method on the upper surface of the multilayer substrate (10) and the through-holes (14a, 14b) are 
respectively formed at the area just under the center of plane type optical emitting/receiving elements 
(12a 12b) At the internal wall of through-holes (14a, 14b), the clad layer consisting of conductive layer 
where the plating process is conducted at the surface thereof is formed and the core layer consisting of 
the polymer resin is also formed at the center. At the lower surface of multilayer substrate (10), the 
optical waveguide (22) extending linearly up to the area just under the other through-hole from the area 
just under one through-hole is formed. Moreover, the 45 DEG micro-mirrors (28a, 28b) are respectively 



formed at both end faces of the optical waveguide (22). 
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CLAIM of JP S61-117882 

A printed substrate which comprises: 

a printed substrate main body formed by. laminating a 
light-transmissive optical waveguide, conductor layer and an 
insulating layer; and 

window portion which is built-in at said printed substrate 
main body in such a manner that light emission/reception is 
conducted at the optical waveguide layer 

wherein: said printed substrate main body mounts 
optic-electric converter and electric-optic converter which 
conduct light emission /reception at said window portion through 
optical waveguide layer. 



m (a) 0S61 -117882 

©Int. f&SOSE-f- JrrtSSS^ . PB?P61^p( 1986) 6fi5B 
H 05 K 1/02 6679- 5F 

®W SB 0359- 239903 

SB BS59( 1984) 11^148 

©is ?8 ■# * ■ * * * pmm^?pwi048»ift ftn^^isw^&rt 

w m # ± » *■ rmffi*f=rmio48W6 i&T*i«**4fcrt 



^ MB © 

I. fcS80£*fc 
3 'J > h £ K 

j l ) y * « » 

■ •CT«**t^T» 5 X 5^:3 *J * h & « * * ^ 

- ft £ I* g * ? U v b£fc*ttfc3*3eL-C5S;*:5 
te)±E«8P£:SiIftrc'tfl£fi*l-* ft - « & SI £ 

& &v n a- it* -r z 

)ti»RBt^L tft^ttfr* D I ? K * * B 
S 5S I JB £ 8 O :> "J :/ b & # o 
±e>ia;jrji?Lo&8a3&$T« 5 X 5 ft - « £ & 



•5 B * I l J =/ h£«o 

3. % 9? © * IB * ft W 

C fit » # » D 

2/ h *c R -t * % O T & * o 

5 iff ft 9 . — -z; K X !ifi4fc*itn^b 

L * L , t©^&fc±?^-c rt, $ # 5 - y 3Jr 



—411 — 




X m * n l C (9a) ^&tfJ-C*»-*R»B (6^; tr 
& T ^ 7 -f ;UM) K A * o *7 7< Aiiwtftai 

K JC £ 5 n X I C (9b) K A * ° * ? 7 -f t») W: *ffc 

-s- a oa o & < *a^r%it-g-oj£»3:£^*^o 
x IE » * m & & n t £ * as > £ ? 7 Y (») * 3* 

« 5 t £ * < > S«± © 8£® fc£ * c 

C » ^ © 58 & } 

( I ) 

o 

-tLt, ^^IWOt-W^lX^S (6b) 

****r:r*<t#rc. 35 » ro * jc a a, ui *c » a 

* o i 

o 12: 1tW <o 1 c (9a) K x m m -t *< I * & <B 

* & 7 y ^ hiS*^iniK:^R3n/t«IJ!jS'J 
-nUfit«»-AJ!»8 (6a) KA^5ii^ « 

* - £ 8 (6a) KT«&fc*fc#:K:3!fcLTSS 
*fifl co*tt3S»l»)OE»ffiU)»ct9 0«fl 

*SfcAtt;*^*o t©A§*ft*> I #:*&»<i>fc&* 
Si|Olii?L(4)0 WI^CBM L b iiJ * ft 

' * - m * « & 8 (6b) o^liinoSWitsiKt 9 0 

* 3C S (6b) KXUA<B*K&&LX>)-FM7b 




«PrflBg til" 11 7882 (2) 

fcaa^afcWttswisittawfcJ&aaisjt * 
*a*Luifc-c±i*fc»u>**- wests* *?t 

* (6a) <btt-**K!*S (6b) * 

7 'J i> FfiS**(5lK9(8U^Oti)4o 
tf 48fC^ y y h£#**l5)©»T®B3:*:L-r 

x 7 y ;/ h&«*tM6>K8^£*^tt**ff*'r* 

* , xwt ^ «j ^ h«ffi*^i5iaj^«fK, ife * a (3i 

£LT©«K. 7 y :> 1/ 4 ) & * # B 

?L ui ft 7 'J h»«**(rtrt»*(C?llDl7-** 
„ ftba^U^?L*aX<rL3t^ itr B * 9* £ -f K * 

St » fifcft* L r # h ti Z o *ft, % 5 B 7t * tt J» 
to * 7 y ^ hs^*ff(6io^ffircs^3t*^o^ 

5«HtftT^iiWo I C(9b) k:A^5/i, IC 

(9b) fCtiSt^ItfT* UOt«)io Jt^OX 

fi&o£QIK:^«^-c # * #J & # * o 

( 2 ) 

1 o^foo^i) KRttz =5 - 0* * »o * x 

i!7Ll4)WK:»#UT. (6b) XC/W 

^-itX^S (6a) t-^)gffi?^)t«S^ffi 1 C 
(9ai (9b5 Kt»:$jttfT4MOT«>Ao Kf^O 

( 3* S£ ^1 3 ) 



—412— 




BOX 5 K-) «J ;/ h$«*ff(i]0*iKR^t t 

3 ti ft <!: * b fifc * % &&WKXit 

* A - * SM* 'J :/ h £ 4* * f* K * 3S L -C 

It4tiOTl4l^@I^SlEL'C^ # & 

fc 4> iS tt j < X ©i£»©*.*>iSc#-c I^Rfl-f 

* » £ U * # * <t It j y. =, h g « -h T <D # §S 
18 I B 





a * % O ffe © ^ Sfe fli ± 7F -T 59? Sa B > »3Btt 

tt*&9?<o££#fc7*-fSt®ea> * 5 B. « .k © 
woijuo^^^ftH^i *o inn 

, j 'J ^ h««*^x (6a) nm ft - ft 35 I* S 

, (6b) ft jfc-«ftXifc»-C£ *o 

ftSA 5 ffl ft -t 



15 4 ® 




—413 — 



^ m *8 ie » ( e« > 

6fl*l6 0 ^ 2 4 B 

«6*j5 9¥Wf8tf*2 3 9 9 0 3 S 
2. & 

:J ij :/ h £ * 

€ S* (583) »T«X«K^tt 
& m 'J> ** 8 



«raB8Gl-117882(4) 
IT jE » 

tKH*^ «iB8 5 9 - 2 3 9 9 0 3 f 

i. **flsflfat#4i($&i l @ <o r> - ^ J*> * 

A St L i t . 

i^3A #S± H B ft -t 



IUA 
ft € 



S 3 0 

(6176) # @L X *j m tx -ujc 
* ft * R (0 6) 34 5 - 7777 * 



5i76)#s± 5 m £ *fiHa 



5. «|E^<OBtt 

* L 
7. *tiE<0*** 

ifD i> 

m it 




—414 — 



